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ABSTRACT

To delineste differences in the resiatanca of irradiated and nonirradiated
animals to live tularemia vaccine, the chronvleogical appearance and growth
rate of LVS in tha lung, liver, splean, snd hlood of guinex pige were nmtudied.
Nentrradsaced controls and gulnea pigs having racaeived 140 R threa days
praviously were exposad via the respiratory route tQ»lOP calls of LVS and
macrificed at Lntarvals from one to 21 days, No major differences were noted
in the time of appraranca, growth rate, waximum orgenism content, or tlme
ol claarance of LV3 from the tissuas vf irrxadiated and nonirradiatad animals:
hence, there was no avidence of a change from & salf-limiting to & fulmi-
nating type of infaction resulting from irradiation of the animals. Also,

- no appraciable difference in the time of appeavanca of sgglutinins or maximal

titer was noted in the two groups of animals. The production of agglutinine
in irradiated animalas in response to vaecination with LV8 is in contrast
to the reported inhibition of antibody responsa in animals {noculated with

- killed organisms or pupified antigens subsaquent to ircedistion.
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EFFECT OF SURLETHAL X-IRRADIATION OF GUINEA PIGS
ON VACCINAL TULAREMIA INFECTION

We previously reported that sublathal X-irradiation of guinsa pigs
thro: daye prior to respiratory exposure to normally innocuous doses of
Pasteurslla tulavensis vaccine strain LVS resulted in 25 per ceat
mortality.* No differences were noted batween irradiated angd non~
irradiatad animals with regard to febrila, hematological, serologlcal,
or immune responkas. The present study waa designed to elucldats any
dlfferance in the growth rate of LVS in the timsues of irradiated and
nonlrradiated animals. In addition, the appearance of serum agglutinins

‘was detarmined.

A 1000~XVP X-ray uuit was used for irradiation. Whole body exposures
ware made 1n a plastic whael cage at & diastance of 100 cm; dome rates
ranged from 56 to 73 roentgens (R) per minute, Total doma dulivered to
the animale was 140 R, ti» maxioum aublethal dose for 325- Lo 375-i,
wals, Wartlay atrain, auines pins usad as the rese animal. Three days
following whole body irradiation, groups of irradlaied and oonlrradiatos
guines pise weve parmittad to inhale 10° viable cally of vaccine strain
(LVS) contained in  small particle seroscl. Four irradistsd and four
nonirradistaed animale wers sacrificed ar aight incervals ranging Erom
onn ko 21 days following aerosol exposure. Blood was collactad for
sarological and cultural studies and tha left lung, spledn, &nd & liver
loba were removed assptically. The aolid tisaues were wsighed, moistened
with gel-saline, and then ground in Ten Arosck homogsnizexs. Appropriate
dilutions were prepared from all tiassues and platud on glucose cystsine
blood agar and incubatad four daym at 37°C, This technique allowed the
calculatfon of tha numbar of viable LVS cells par g of rissve,

Comparabla groups of animals were not sadrificed but used ro obtain
data on survival and subsaquent immunity,

The growth curves of IVS in the lungs of lrradiated and nonirradiatad
animals are shawn in Figura 1. Each point in this and the following
figures représents the average viable count of F. tularsensiu per g of
tisaue and was based solely on samples from which the organisw was
recovered. Based on {mpinger recovery the inhaled dose of 1V3 per g of
lung t{ssue should have heen approximately 4.0 x 1(® cells. It was
estimated that approximately 10 per cent of the dope would be retained,

If the curve is extrapolated to time zerov, the value would be approximitely
4,0 x 163, precisely the predicted retained dose. No appreciable

diffarence in the growth rate of LVS was cbsexrved in the lungs of fryadiated.

and nonirradiated animala. A logarithmlic increase in viatle populsacion

* Nutter, J.E., and Eigelsbach, H.T. "Exposure of guinea pigs to X-irzadiation

and P, tularensis of veduced virulence," Medical Bacteriology Division,
U.8. Army Biological Laboratories, Frederick, Maryland. September 1964,
(Technical Manuscript 163)
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Pigure 1. Urowth of LVE {n the Lung of Irradiated and Honixradiated
Gulnea Plga. :

occurred from Day 1 to Day 3. Maximum counts per g of tissue wers obtained
2t three days. Thereafter, the number of organisma graduklly declined;

none weve racovered from the Jungs of either group at 21 days, On Day 8,

the lungs of the irradiated and nonirradiated animals contained approxinmtely
1¢* and 10° viabla cells per g, respectively, S8ince the lungs of irradiated
and nonirradiated animals had previously contsined & much greatar numbex of
cells and this difference oscurred during clearance, it was postulated that

a log difference in count at this time would not account for the incromsed
lethality.

The growth curves of LVS in the liver are shown in Figura 2. In both

irradisted and nonirradiated animals, the organisms fivst appeared two

days after respiratory exposure nnd maximum growth occurred on the third
day. PFrom the first through the sixth day, the curves were similar, On
Day 8, LVS was not isolated from nouirradiated animals whereas approxi-
mately 20 orgaulsms were present per g of liver of irradiated animals. LV5
was not isolated from the liver of either group un Days 14 and 21, '
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14
DAYS AFTER EXPOSURE

Figure 2. QOrowth of LVY 4n the Liver of Irradiated and Nonirradtaced
Quinsa Pigs;
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tvo groupy of animein. Organiens were first vacoversd on the second nr' = | =4
after axposuta, A logarithmic increame in LVS wry evideny from the Firat: =

to the third day., With the possible exception of dets vhisined «ight daye
#fier uxpomure to LVE, no differasnce in growth rate was obmservad belwoan
thé 1rradiatad anad aenirradisted animeis,

The maximum LVS pupulation par entira spiean was only 500 organimu, -
far below the level expectad in the cane of an active or fulminnting e
fnfection, After eight days viabla counts gredually declined, I¥§ _ - -
was not recovered from the apleans of animals of elther group 1 Ehyl - )
After reapivatory exposure, s -

LVS war isuvlaied only sporadically from the blood and we particular
pattern was cvident, Viable counts were of the ordar of flve to~ten- - ~-
organiams per ml,

The agglutinin response of itrediated and nonirradlated guinea pigs
{s shown {n Table 1. Agglutinins were firat obgerved in the mseva of
vither group of animals cight days after exposure to LVS., The titers of
all animals remained positive throughout the 30 day pariod. In general,
agglutinin titers of irradiated animals were lower than agglutinin titexs 4
of nonirradiated animalsa. i
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Figute 3,

IRRADIATED

{

DAYS AFTER EXPCIURE

Qeowth of VB In the dpiesn of Yreadiated and Roalrrsdtacad

-~ ¢ . W s
Guinea Tlas.

TABLE I, ACOLUTININ TITERF OF GUINEA PIGH

NPOIED ANROOENICALLY

0 PAVTMRELA TULARKRSLS STRAIN LVS

Duy after
Exposura Trradiatsd 7 ﬁ_pntnnduhud
1,2,1,4,6 0 ORI
[ i . 1120 U 1m0
14 v 12920 1320
21 ll 11160 14320
30 3 11160 11640
i
|
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Thirty days following the aoxosol exposure to Lhd vaceine atrain,
23 per cent of the {rradiatad vaceinated group held for obsexrvarion had
dicd. Few dmaths occurrad in vacelnated or irradiated contrels. Animals
of nach group wera challenged subcutansously with 10* cells of highly
virnlent B. tylArensis SCRU 84, All nonvaccinated enfmals, irradiated
and nonireadiated, suocumbsd within six days, Vaccinnted animals, doth
irradiated and nonirvadiated showed resistance to the challenge. Howavsr,
wonirradtated vaccineas exhibited & slightly higher grade fmmunity than
irradiatad vaccinens, The differanse in {mmunity was not 43 markad 43
that reported in the lirerature zor other microorganisma which dencribes
the pror Lesune “esponss of irradiated suimals to killed vaccines in
comparison to nonirradiated animals,

In general, no marked diffecences Nsxe potsd In the growth rate,
maximal viable pepulation, time of appesavancs, and clearance of LVE
tn the biood, lung, lvor, snd aplesn of irradiatad and nenirradiated

animsis. AlL iradfated e well as nomirradldted Animals produced -
erminrinine.  Only & aliaght sumnuasation in the resistange to wiralent chals

lenge was chaetved among irradiatad vaculness in comparieen with ave- =
frredieied vEcoingss, Thevefors,
aullathally irradiated guinea pins axposed to normally inficcueun doses
of k. tulagenijj vacclne strain LVE is nat correléted with & mejor defect -
tn the immunninziral vesponss of the animale to live vadeins. Ailse no

avidence for a changs from & self limiting Lo & fulminating typr of
tnfactlon was obtalned, ' 7

tha wartality responss ohservad da— —



